Mutational analysis of regulatory cis-acting elements for the transcriptional activation of the dmsCBA operon in Rhodobacter sphaeroides f. sp. denitrificans.
Four direct repeats of a 10-nt sequence, called dms boxes, are located upstream of the dmsCBA operon encoding dimethyl sulfoxide (DMSO) reductase in Rhodobacter sphaeroides f. sp. denitrificans IL106. Two dms boxes 1 and 2 have been shown to be binding sites of DmsR protein, a response regulator of a two-component system involved in the anaerobic induction by DMSO of DMSO reductase synthesis. In this study, functions of four dms boxes in the transcriptional regulation of the dmsCBA operon were investigated. The transcription start site of the dmsCBA genes was identified at the distance of 23 nt downstream of the closest dms box 4. Expression of the dmsC-lacZ gene fusion which included the dmsCBA promoter region containing the dms boxes was examined and its anaerobic induction by DMSO and DmsR-dependency were demonstrated in the phototroph. The examination with nucleotide substitutions in the four respective dms boxes showed that the set of four dms boxes is required for the dmsCBA operon activation. Moreover, the importance of the nucleotide sequence of TTCAC in dms box 4 and of A at the center in dms box 1 was significantly shown. These facts suggest that the pentad nucleotides TTCAC and TTAAC in the dms boxes serve as cis-acting elements in the transcriptional activation of the dmsCBA operon.